trans-Atlantic trade [4] . Although this hypothesis has generated great interest among scientists, brewers and the public, several points of the scenario remained puzzling. Most importantly, the time lines of related historic events conflict with this hypothesis. Lager-brewing was invented in the 1400s in Bavaria [1] , while the trans-Atlantic trade began later in the 1500s after Columbus' first voyage to the new world.
In recent years, we successfully isolated S. eubayanus and its close relative S. uvarum from the bark and rotten wood of different oak and other deciduous trees collected from the Tibetan Plateau, including high-altitude areas in Tibet, Qinghai and Sichuan provinces in west China and from the Qingling Mountain in Shaanxi province, a boundary region between subtropical and warm temperate in northwest China (Supplemental information). Molecular phylogenetic analysis based on multiple loci showed that, in addition to S. uvarum, at least three distinct lineages of S. eubayanus exist in China: first, the Tibet/Lager lineage including 10 strains from the Tibetan Plateau, the type strain (PYCC 6148 T ) of the species from Patagonia and S. pastorianus strains (CCY48-91 and Weihenstephan 34/70); second, the West China lineage consisted of 16 strains from different regions of West China; and third, the Sichuan lineage represented by a single strain from a marginal area of the Tibetan Plateau in Sichuan province ( Figure 1 ; Supplemental information). Clear genealogical congruence was observed for the three S. eubayanus lineages and the S. uvarum lineage, but not for the hybrid type strain of S. bayanus (Supplemental information). Inter-lineage crosses of S. eubayanus showed 18-37% (31.1% on average) spore viability (Supplemental information), suggesting that these lineages represent different populations of one species with partial reproductive isolation. The spore viability of the interpopulation and inter-species crosses was not clear-cut (Supplemental information), challenging the separation of S. eubayanus and S. uvarum at species level [4] . The discovery of S. eubayanus and S. uvarum in this study and other Saccharomyces species in previous studies [6] suggests that Far East Asia appears to be the sole area in the world harboring all the recognized biological species of Saccharomyces [7] , supporting the hypothesis that Far Lager-brewing arose in 15th century Bavaria [1] and is nowadays the most popular technique for alcoholic beverage production in the world. The technique is characterized by low temperature fermentation using the domesticated yeast Saccharomyces pastorianus (synonym S. carlsbergensis). It has been clear that the lager yeast is a hybrid with one portion of its genome having originated from S. cerevisiae ale yeast [2] . However, the source of the non-ale subgenome, which endows lager yeast with cold tolerance, had been a matter of debate [3] . Recently, a Patagonian origin hypothesis of lager yeast has been proposed based on the discovery of a new cryotolerant Saccharomyces species from Patagonian native forests of Argentina [4] . This yeast, named S. eubayanus, exhibited the closest known match (99.56%) to the nonale portion of lager yeast and, thus, was believed to be its progenitor. However, we now show that this yeast species is likely native to the Tibetan Plateau. One of the Tibetan populations of the species exhibits closer affinity with lager yeast than the Patagonian population as inferred from population genetics and genome sequence analyses. We thus provide strong evidence for a Far East Asian origin hypothesis of lager yeast, which apparently corresponds better with geography and world trade history.
S. eubayanus has not been found in other regions of the world, despite over one century's research on budding yeasts worldwide and a recent extensive survey with special effort to isolate cryotolerant Saccharomyces species from arboreal environments in Europe [5] . As the wild genetic stock of lager yeast, the absence of S. eubayanus from Europe is surprising, leading to the proposal that S. eubayanus may have been imported from Patagonia after the advent of
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East Asia is the possible origin center of Saccharomyces yeasts [6, 8] .
The Chinese S. eubayanus strains exhibited a sequence diversity () of 3.938 × 10 -2 , as calculated from the SNPs recognized in the 12 loci sequenced. The three S. eubayanus lineages diverged from each other and from the S. uvarum lineage by 6.02-7.57% and 9.28-10.31% sequence variations, respectively. The genetic diversity of S. eubayanus in China seems extremely high, compared to another wild species S. paradoxus, which is cosmopolitan with well structured population delineated along geographical boundaries [9] and with a degree of inter-lineage productive isolation similar to S. eubayanus [10] . The global S. paradoxus populations exhibited an overall diversity of only 1.638 × 10 -2 and inter-population divergences of only 1.4-4.2% as calculated from a similar set of 13 loci [6] . These data suggest that S. eubayanus is most likely a native species of China.
The phylogenetic tree also showed that the Tibetan population of the S. eubayanus Tibet/Lager lineage was more closely related with S. pastorianus than the type strain PYCC 6148 T from Patagonia ( Figure  1 ). In the 12 loci compared, the overall sequence identities of the Tibetan strains and the Patagonian strain with S. pastorianus Weihenstephan 34/70 were 99.77-99.82% and 99.35%, respectively. The closer affinity of the Tibetan strains with S. pastorianus was also shown in all the individual gene trees ( Figure S3 ). The average whole genome sequence identity of a Tibetan strain with the non-ale moiety of S. pastorianus Weihenstephan 34/70 was 99.82% (Supplemental information), being higher than the 99.56% genome sequence identity between Patagonian strain PYCC 6148 T and Weihenstephan 34/70, as reported in Libkind et al. [4] based on much shorter (36-bp) Illumina reads with a genome sequencing depth of only 13-fold coverage.
Our results strongly suggest that the Tibetan population of S. eubayanus is the direct donor of the non-S. cerevisiae subgenome of lager yeast. Europe and Asia are located in the same landmass, and it would have been much easier for Tibetan S. eubayanus strains to make their way to Europe through the Eurasian continental bridge. (CCA1, FUN14, FSY1, GDH1, HIS3, MET2, MLS1 , PDR10, and RIP1) and three intergenic regions (between APP1 and YPT53; FAR8 and RSF1; and MSL1 and DSN1, respectively) with a total length of 10,657 bp, showing the relationships among the S. eubayanus, S. uvarum and S. bayanus lineages recognized. The root is set at the midpoint. Branch lengths are scaled in terms of expected numbers of nucleotide substitutions per site. Posterior probabilities from Bayesian analysis/bootstrap percentages from 1000 replicates of maximum likelihood analysis are shown on major branches.
